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(54) Mounting arrangements for turbine nozzles 

(57) A turbine nozzle attachment comprises a radial and tangential load carrying hook 22 and a radial load carrying land 24 
Ttie hook fits onto a stud 28 in a stationary nozzle support A plurality of nozzle segments are joined circumferentially to 
form an annular turbine nozzle. Each nozzle segment further includes a circumferentially extending support member 26 on 
an opposite circumferential end of the segment to the land 24. The support member 26 of one segment rests on the land 
24 of an adjacent segment The turbine nozzle mounting arrangement eliminates tangential stiffness, as compared to prior 
bolted designs, thus minimizing the stresses induced in the airfoil trailing edge due to thermal distortion of the nozzle mount 
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MOUNTING ARRANGEMENTS FOR TURBINE NOZZLES 



The present invention relates to gas turbine 
engines and, more particularly, to mounting 
arrangements for turbine nozzles. 

Turbine nozzles within a gas turbine engine 
provxde the function of directing and/or re-directing 
hot gas flow from a turbine engine combustor into a 
more efficient direction for impinging on and 
effectxng rotation of turbine rotor stages, a nozzle 
comprises a plurality of radially extending airfoils 
arranged circumferentially about an engine axis, the 
axrfoxls being supported by radially inner and outer 
circumferential bands. Either the inner or outer band 
may include some form of flange for coupling the 
nozzle to a stationary engine mounting structure, m 
general, a plurality of turbine nozzles is interleaved 
wxth a plurality of turbine rotor stages. At least 
some of the nozzles are supported only at their 
radially outer band in essentially a cantilever type 
arrangement since their radially inner band extends 
adjacent a rotating engine structure to which the 
turbine rotor stages are attached. The directing 
process performed by the nozzles also accelerates gas 
flow resulting in a static pressure reduction between 
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inlet and outlet planes and high pressure loading of 
the nozzles. Additionally , the nozzles experience 
high thermal gradients from the hot combustion gases 
and the coolant air at the radial mounting surfaces. 
5 In common mounting systems, the turbine nozzle 

may be attached by bolts or a combination of bolts arid 
some form of clamping arrangement to an engine support 
structure. In some stages, such as the first stage 
nozzle, the nozzle is attached to the engine 

10 stationary structure via a radially inner mount or 
flange structure coupled to the inner band* The 
radially outer band is not mechanically retained but 
is supported against axial forces by a circumferential 
engine flange. In other stages, such as stage 2 of an 

15 engine, the nozzle may be attached at its radially 
outer band but be free at its radially inner band. 

In either design, the use of bolts and clamps at 
circumferential locations about a nozzle band act as 
a restriction to the band, which band is hotter them 

20 the structure to which it is attached, causing radial 
bowing of the outer band of the nozzle and stressing 
of the airfoils attached to the band. Such stressing 
of the airfoils may lead to formation of cracks in the 
airfoil trailing edge. 

25 One aspect of the present invention is 

specified in the claims to which attention is 
invited. 

A preferred embodiment of the present invention 
overcomes the above mentioned disadvantages as well 

30 as others of bolted or clamped turbine nozzles by 
eliminating such bolting and clamping while 
providing a positive attachment between a turbine 
nozzle and an adjacent engine support structure. 
In one form, the inventive turbine nozzle 

35 attachment comprises a nozzle mount having a 
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radial and tangential load carrying hook and a radial 
load carrying land. The nozzle hook fits onto . stua 
in a stationary nozzle support, the stud being adapted 
tor carrying the tangential and radial loaa fro. . 

S respective one of a plurality of 

nluram-„ * Plurality of nozzle segments. The 
plurality of nozzle segments are joined 
circumferentially to for, an annular turhine nozzle 
Each nozzle segment includes a nozzle mount f or 
coupling to a corresponding stud. Each nozzle segment 

> further includes the radial land on one 
circumferential end o, the mount and a 
circumferentially extending support member on an 
opposite circumferential end of the segment. Z 
radial support member of one segment rests on the land 

secment 3 ^ 9 * S ^ °» «*= — — 

segments cause each segment to load up on the support 

studs zn the tangential and radial directions. £ 

radU^v m r erS ° n ^ ° PP08itS *~ — ^d 
radially downward on a land of an adjacent segment 

The axial load is taken by the axially aft surfaced 

the support member and hook against the stationary 

radially outer nozzle support. One advantage of £ e 

turbine nozzle mounting arrangement is the elimination 

bolted H St "* ness ' " =°»Parea to the prior 
bolted design, thus minimizing the stresses i^uced in 
the airfoil trailing edge due to thermal distort^ of 
the nozzle mount. Another advantage is a lighter 



For a better understanding of the present 
invention, reference may be had to the foxing 
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detailed description taken in conjunction with the 
accompanying drawings in which: 

FIG. 1 is a tangential view of a t„y.j,« K 
seg-ent coupled within . turbine t ^^H^ 
the present invention; ith 

FIG. 2 is a partial exploded view, taken 

ir;Tir£ lr - °* tte *— — -~ 

FIG. 3 is an enlarged view of area A of fig. 2. 



oa rt i Re f erring t0 figUreS orally and in 

particular to FIGS, i and 2, there is sho wn a 
tangential view of a turbine no^-i- 

* „ ai! «. w . ^urt>me nozzle segment lo within 

iTLcl', ^ enbodinent, each segnent 

10 includes a pair of airfoils 16 e «. n(3irig 

the inner and outer bands, m „ L *!? 

bands 14 of adjacent segments to forn a generallv 
continuous radially inner band ^ ^ J^ZZZ 
boundary of a ,as fl owpa th for gases f ^« 
the turbine engine, ^e bands 14 -ay include slot. i„ 

^7"" Mds natal leaf 

seals (not shown) to reduce gas leakage between 
adjacent segments. oeuween 

wb lf!h The ilXUSteativa — «• «g-ente 1. are of a type 
which are Mounted at their radially outer bands 12" o 
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atttchl°^r PP ° rt ' SUCh 35 SUPPOrt 18 < whi <* - 
attached to the structural frame (net shown) of the 

turbine engine, m prior art systems, the outer band 

12 xs typically bolted to the support 18. The 

ZTTr T SUPPOrt 18 18 SUfficien ^ ^ss than 
that of band 12 to result in differential thermal 
expansion which tends to warp band 12 and stress the 
attached airfoils 16 to a point such that cracking Tt 
the axrfoil trailing edges 20 of the trailing vane 16 
occurs. m order to alleviate this problem, the 
bolted connection is eliminated and the radially outer 
band 12 is formed with a hook 22 and a radial load 
carryxng land 24 adjacent one circumferential end a 

l^Ll^L '"t ° arrying ' ^umferentially, extending 
member 26 xs formed on an opposite circumferential end 
of the band 12 for mating with land 24 when the nozzle 
segments 10 are in an assembled configuration. The 
support is, which nay compr . se a plur 

circumferential segments, incorporates a plurality of 
studs 28 each aligned with a respective one of the 
hooks 22 • 

Referring to PIG. 3 , which is an enlarged view of 
the area A of pig. 2, it can be seen that the hook 22 
captures the stud 28 between itself and the land 24. 
The land 24 extends circumferentially beyond the hook 
22 leaving space for receiving the extending support 
member 26 from an adjacent segment 10. The stud 28 
carries the tangential and radial load from the nozzle 
segment 10. The support member 26 loads radially 
downward on the land 24 of an adjacent nozzle to 
Prevent rotating about the stud 28 in a plane normal 
to the axis of the engine. Referring again to FIG. 1, 
the rotation of the segment 10 axially about stud 28 
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to the engine fraae . SUPP ° rt — *« " ""Pled 

while the invention is illusti-ai--^ • 
presently considered to be e be ^ . U 
-edifications will become apparent «f ^.a^ 
«»e art, i„ olu<ling modifications * * ™ 
invention to other engine d . signs V*** 1 * 
although the hook 22 =r "S" 3 - For example, 

the hand 12 !£h a 18 Sh °™ radially above 

applications ffiy reguire lowering of LlZZZJZ 
Plane of the ba^i or forming the band witTa^wT 
reoeive the stud 28 rather than using ^1 h v 
r-rther, it may be desirable "o us7 a I 
groove arrangement to replace the 2 ! "* 

member 26. * 24 and s "PP°rt 
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1. A turbine nozzle for coupling to a nozzle 
support member , the support member having a plurality 
of axially extending studs, the nozzle comprising: 

a plurality of nozzle segments arranged in a 
circumferentially abutting relationship for forming a 
generally continuous nozzle; and 

a first band attached to each of said nozzle 
segments, said first band including a hook for 
engaging a respective one of the studs for supporting 
said segments against tangential and radial loads. 

2. The turbine nozzle of claim 1 wherein said 
hook is positioned adjacent a first circumferential 
end of said band and including: 

a land extending circumferentially at said first 
end of said band; and 

a support member extending from a second 
circumferential end of said band, said support member 
on each band of said segments overlaying a respective 
land on a band of an adjacent one of said segments, and 
being supported thereby against radial rotation of 
said nozzle segment. 
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3. The turbine nozzle of claim 2 and including 
a flange positioned adjacent an axially forward edge 
of said band and extending circumferentially of each 
of said nozzle segments, and further including a 

5 second support member coupled to the engine for 
engaging said second flange for inhibiting axial 
rotation of said nozzle segment. 

4. The turbine nozzle of claim 3 wherein said 
first band is coupled to a radially outer end of said 

10 nozzle segment, and further including a radially inner 
band coupled to said nozzle segment and arranged to 
define a radially inner gas flowpath boundary when 
said segments are in an assembled configuration. 

5. The turbine nozzle of claim 4 wherein said 
15 first band of each of said segments extends 

circumferentially and axially for forming a continuous 
closed surface defining an outer gas flowpath boundary 
when said segments are in an assembled configuration, 

6. The turbine nozzle of claim 2 wherein said 
20 hook extends above said flange and opens in a 

circumferential direction. 

7. A turbine nozzle substantially as 
hereinbefore described with reference to the 
accompanying drawings* 
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